DEcEMBER, 190Y.

THE RAINFALL OF HETCH HETCHY VALLEY.

By Prof. ALexaANDER G. McAbIg, San Francisco, Cal.

The Hetch Hetchy Valley, the Tiltill Valley, and the Grand
Canyon of the Tuolumne are located in the northern portion
of the Yosemite National Park. The Park, together with the
Stanislaus National Forest to the west and the Sierra National
Forest to the south, embraces large portions of Tuolumne,
Mariposa, and Madera conties, Cal. - The Hetch Hetchy Valley
isin latitude 37° 58 N., and longitude 119°45” W. The accom-
panying map (fig. 4), compiled from data furnished by the
United States Forest Service and issued by the State Mining
Bureau, Lewis C. Aubury, State Mineralogist, dated May,
1909, shows the boundaries of the portion of the park in Tuo-
lumne County and the relative positions of the Hetch Hetchy
Valley and Lake Eleanor. The proposed reservoir sites for
the city of San Francisco are Lake Eleanor with an area of
1,159.21 acres and the Hetch Hetchy, about five miles to the
southeast on the Tuolumne River, with an area of 1,170.45
acres. The elevation of Lake Eleanor is, approximately,
1,433 meters (4,700 feet) above sea level. The floor of the
Hetch Hetchy is about 1,128 meters (3,700 feet) above sea
level. The general watershed has an elevation exceeding
1,830 meters (6,000 feet), and in some parts, as Rancheria
Mountain, is 2,743 meters (9,000 feet). The general drainage
system consists of Tuolumne River and Cherry Creek. Into
the former drain Falls Creek, Tiltill Creek, Rancheria Creek,
Piute Creek and numerous tributaries of the upper Tuolumne.
Into Cherry Creek empties Eleanor Creek, McGill Creek, and
Frog Creek by way of Lake Eleanor. The estimated area of
the Cherry Creek watershed is 103 square miles; of the Eleanor
watershed, 84 square miles; of the Hetch Hetchy watershed,
452 square miles. It is estimated by engineers' that the com-
bined drainage area above Lake Eleanor and Hetch Hetchy
Valley, covering over 500 square miles, is sufficient to supply
more than 200,000,000 gallons of water daily. The storage
reservoir sites are said to be the best that can be found in the
mountains and from 4 to 10 times larger than others sug-
gested. The drainage area lies high, is beyond contamination,
can be visited during few months in the year, and then only by
small camping parties. It has been pointed out that the con-
struction of such storage reservoirs will be doubly beneficial in
restraining the devastating floods that so frequently overrun
the lowlands of the San Joaquin, on the one hand, and on the
other, will afford a supply of water available during the long
dry season, and especially during years of minimum rainfall
or the so-called dry winters.

The photograph by J. F. Kinman, reproduced in fig. 1, shows
the present beauty of the Hetch Hetchy Valley, as do also the
views of Wapama Fall and Kolana Rock, loaned by the Sierra
Club, and reproduced in figs. 5 and 6.

The normal annual rainfall in the Sierra Nevada ranges from
101 centimeters to 152 centimeters (40 to 60 inches). Records
covering a period of 20 years or longer show that there is a well-
marked increase in the amount of precipitation from the floor
of the Great Valley of California to elevations of about 6,000
or 7,000 feet above sea-level, where a maximum is reached. It
has been shown that along the line of the railroad from Sacra-
mento to Summit, the rainfall increases from 53 centimeters
(20.87 inches) at Sacramento, elevation 22 meters (72 feet), to
118 centimeters (46.64 inches), at Colfax, elevation 738 meters
(2,421 feet), or an increase of 1 centimeter for every 11 meters
of ascent, or an increase of about 1 millimeter in depth of pre-
cipitation for every meter rise in altitude. With further in-
crease of altitude the rate of increase of precipitation is smaller.
Thus at Cisco, elevation 1,810 meters (5,939 feet), the mean
annual precipitation is 126 centimeters (49.68 inches). At

LI D, Galloway,iTransactions of Commonwealth Club of Calfornia,
November, 1909, page 364.
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Summit, elevation 2,139 meters (7,017 feet), the average annual
precipitation is lower than that of stations of less altitude,
being but 118 centimeters, or 46.58 inches.

Fra. 1.—General view of the Hetch Hetchy Valley.
the Sierra Club.

Photo loaned by

Making a cross-section farther south we find that at Modesto,
elevation 27 meters, the total precipitation during a year of
normal rainfall, was 21 centimeters; and at Oakdale, 48 meters
elevation, for the same period, 21 centimeters. Assuming that
this value fairly represents the precipitation on the floor of the
Great Valley, we find that in a rise of about 200 meters the
precipitation increases nearly 100 per cent. Grouping the
stations at Milton, 183 meters; and Jacksonville, 210 meters,
we obtain a probable value of 36 centimeters. In a third
group are Jamestown, 449 meters; Angels Camp, 468 meters;
and Mokelumne Hill, 473 meters, with a mean precipitation of
47 centimeters. Above the 500 meter level are 5 stations,
as follows:

T
Eleva- | Precipi-

Station. tion. i tation.
2lends |
\

meters. cm.
West Polnt oo sl oy 710 54
PaTistooL e e e 1,143 | 56
Yosemiteli i idii st ol 1,202 | 44
Croclart: o e 1,357 | 75
Stmrnerdale. i SO et

1,607 | 96

For levels under 500 meters, there appears to be an increase
of 1 centimeter for every 16 meters of elevation. For levels
above 500 meters the rate is uncertain, partly because of the
difficulty of accurately determining the water equivalent of
snow and partly because of canyon effects, as in the Yosemite
Valley. ‘

Owing to the peculiar topography of California and the
varying inclinations of mountain ranges to the rain-bearing
winds, isohyets are irregular and less certain than in sections
where less diversified conditions prevail. In other words, both
the intensity and frequency of precipitation are materially
modified by the conditions referred to above, and it is also to
be remembered that our measurements of depth of snowfall
and conversion to water are open to criticism. Again, the
elevations are considerable and the population sparse in these
Sierra sections. Due allowance must therefore be made as to
the accuracy of the isohyets drawn in fig. 2.

Actual records at Lake Eleanor and Hetch Hetchy are
limited to the present season and are given in full on the fol-
lowing pages. An effort was made to install two seasonal
snow gages in order that the water equivalent of the snowfall
of the winter of 1909-10 might be obtained; but, unfortunately,
owing to a misunderstanding of the purpose by those in charge
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of the Park, the installation was delayed until a time when it

was impossible to carry out the work. It is probable that the

coming season will find these gages in place and records of the

snowfall, or rather its water equivalent, available.

RECORD OF OBSERVATIONS AT LAKE ELEANOR, TUOLUMNE
COUNTY, CAL., LATITUDE 37° 59’ N., LONGITUDE 119° 53’ w.

Observations at Lake Eleanor are made daily at 4 p. m,,
Pacific time, with United States Weather Bureau instruments,
by Mr. O. J. Todd, of the engineering corps of the city of
San Francisco, under general direction of Dr. Marsden Manson.
The record, presented in Table 1, begins on October 19, the
date of installation of instruments. It is recorded that, pre-
vious to the beginning of instrumental records, October 1 and 2
were rainy days; and the other days, until the 18th, were fair
or clear:

There are three stations the records of which may be used in
studying the precipitation of the section under discussion.
The records at Summerdale, Mariposa County, and Crockers,
Tuolumne County, cover a period of about 13 years and are
believed to be fairly representative as well as accurate. The
record from Yosemite covers but a few years, and with the ex-
ception of the last two years, during which time the present
observer has faithfully recorded the amounts, is of somewhat
doubtful value. These records are given in Table 2..

The accompanying relief map of the Yosemite and Hetch
Hetchy valleys (fig. 3) was photographed by the writer through
the courtesy of Dr. Marsden Manson, City Engineer of San
Francisco.

The accompanying sketeh of the Tuolumne hasin (fig. 2) is
based upon a map compiled for the California Water and
Forest Association, published in 1900. The isotherms and
isohyets are based upon all available records of the Weather
Bureau, as contained in the monthly elimatological summaries
of the California section.

The accompanying Table 83 of seasonal rainfalls near the
Tuolumne River Basin was prepared by Dr. Marsden Manson,
City Engineer of San Francisco. The records are those of the
Weather Bureau; but the season is computed from September 1.
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The data are chiefly interesting to engineers. It is understood
that this table will be used in the preparation of a water report
to the Honorable Secretary of the Interior.

TasLE 1.—Observalions of temperature and precipitation al Lake Eleanor,
Tuolumne County, Cal.

| § | 4 5 l‘ | g 3
i 3 . b= . =1 =3 - =
Date. | g ) .E-_g | Date. g E & = 5
418" § g - 418§ g
| & = A [ | = A [~ [
1909, I| °F. | °F. | °F. Inches. | 1909, ep. | °p, | o, | Inches.
October 19 72 | 44 ‘ 2 0.00 | October 28 | 73 | 35 | 38 0.00
M0 6+ 32 | 82 0.00 | a7 | 74 ! 35 | 89 0.01
21| 83 32 31 0.00 ! 25) 60 | 35 | 86 0.10
22| 65 | 31 . 34 0.00 | 20! 58 | 26 | 32 044
23 65 | 33 32 0.00 30 49 | 81 | 28 0.30
24, 68 | 3¢ . 34 0.00 31| 62 | 32 | 30 0.00
35 71 | 36 | 35 0.00 i |
November 1| 62 32 30 0.00 December1 | 48 45 3 1.77
20 64 3% | 320 0,00 2l 45 33 | 12 0.76
3| 62 31 | 31 0.00 338 16 | 2 0.00
4] 69 31 1 33 0.00 4| 3¢ 12 | 22 0.00
5| 66 28 | 38 0.00 5037 241 13 112
67 40 2 | 34 0.53 6| 3 4 . 30 u.00
71 59 25 @3l 0.00 70 41 2% 16 1.32
8 58 30 | 28 0.00 8| 40 26 ° 14 0.35
0 55 32 23 1.32 9| 42 32 10 3.00
wi 42 3111 1.10 & 0] 41 21 2 0.37
i 39 - 32, 0.20 11| 53 15 | 38 0.00
12° 8 . 24 ¢ 2 018 12| 54 26 | 28 0.00
13 4 2 4 15 0.00 | 13| 66 2 | 36 0.00
14 40 24 16 0.75 . 14| 56 21 | 35 0.00
15 43 10 ' 33 0.00 15| 60 27 | 33 0.00
16 56 | 17 . 39 0.00 | 16| 59 | 24 | 35 0.00
17 63 | 17 + 46 - 0.00 ! 17| 49 | 22 | o7 0.00
18 84 | 27 : 37 0.00 18| 43 | 18 | 27 0.00
0,048 | 34 14 0.30 19! 40 | 14 | 26 0.00
i 64 | 30 ! 21 0.13 & w0l 37 | 286 | 11 0.15
21| 53 2 | 1L 2.00 20 40 | 11 | 29 0.00
22, 50 | 36 | 23 0.00 22| 37 | 18 | 19 0.00
23' 59 | 33 | 27 0,00 23| 45 | 16 | 29 0.00
34 59 [ 34 | 2 0.2 o4 | 44 | 13 ! 381 0.00
25 48 | 33 | 15 1.53 25| 42 | 19 | 23 0.00
26- 40 | 30 | 10 0.53 | 26 | 48 | 17 ;. 31 0.00
27 47 | 0 ¢ 27 0.00 27| 54 | 17 | 37 0.00
23 . &5 28 27 (Y]] 2 68 20 33 0.00
i 58 | 40 | I8 0.00 |, 2! 60 | 21 ! 89 0.00
30, 53 | 31 i 22 v.04 30| 4 | 83 | 11 0.41
’ i 31 13 | 322 | 1 .95
Suns....... [ PR P ! 0,10 [} Sums.......|...... ... e 13.20
| i !
Means...... 543 2937258 ... ... Means...... 45.8 [ 21.5 1 24.3 [...........
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TABLE 2.—Monthly, seasonal, and annual precipitation, 1896-1909.
SUMMERDALE, MARIPOSA COUNTY, CAL. (Elevation, 5,270 feet.)

DEceMEBER, 1909.

Fi¢. 2.—Isotherms and isohyets of the Tuolumne Basin.
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TaBLE 3.—Seasonal rainfalls at various stations near the Basin of Tuolumne River, Cal., compiled from records of the Uniled States Weather Bureau by
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Elev. 1,900 feet.

Sonora.

Mokelumne Hill. :
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|
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Valley Springs.
Elev. 673 feet.

Elev. 1,680 feet.

Coulterville.

feet.

Grizzly Flats.
Elev.

Elev. 5,270 feet. !

Summerdale.

Elev. 1,500 feet.

Kennedy Mine.

* Signifies incomplete record. ( ) enclose interpolated values based on adjacent stations.
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Fia. 3.—Relief map of the Hetch Hetchy and Yosemite valleys.

By Marsden Manson, C. E.

(7]

(F
ELE %700 YT 2
oy SR
l/,yzfc”,«,;;--. A woN TUOLUMNE
Q- ey ey Crano ch

- &7

9 66 ‘737 <
et pyorul ote N
¢

Fic. 4.—Key to relief map of the Hetch Hetchy and Yosemite valleys.
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TABLE

Stations.

Oregon. !
Klamath Agency
Klamath Falls. ..

Antloch **
Aptos +* .| Santa Cruz.. i 102
Auburn.......o.......-.- | Placer....oooooiin 1,360
Asusa..............-...+.| JluOB Angeles...... .
Bagdad .
Bakersfield..... ... .....| Kern,........... i
Barstow... .
Beckwith.. ... Plumas........... .
Berkeley ... Alameda. .
Biggs ** .| Butte.. .
Bishop...................[ IDyO..... .
Blocksburg..
Blue Canon. ... Placer......
Blythe....... ...| Riverside..
Branscomb ...| Mendocino.
Brawley...... .| Imperial... .
Brush Creek .| Butte.... N
Calesico.. .. .! Imperial. -
Caliente **... .... Kern... .
Calistoga **. .| Napa.......
Campbell.......... ...| Santa Clara..
Camptonville {near).....! Yuba.......
Cedarville................. Modoc. .
hico...... ...| Butte......... .
Chino **, .| San Bernardino.. .
Clsco™.....covvvininnnns Placer........ .
Claremont................ Los Angeles.. . ‘
Cloverdale............... Sonoma.... .
OlfaX...cecreneiienianans Placer.... N
Colusa.....ooovnenrnenonn Colusa... .
Corning ¥ _.............. Tehama.... .
Cuyamaca (1)............ San Diego. N
Daunb......coioivennennes Tulare...... .
..... Yolo..... . ‘

...| San Diego.
..| Humboldt...
...| San Joaquin.
.| Sacramento..
...i Nevada....
.| Colusa.

" Contra Costa..

San Diego.
* Amador....
Riverside

.| El Dorado.
Santa Clara

Counties.

lacer......

Hot Springs...

Hullville (near)..

Idyliwild........

Independence. .
Indio.......

nskip.

one*,...................; Amador............

owa Hill.. . Placer..............
Jamestown.. .| Tuolumne..

King City. .| Monterey..

La Porte. .. .| Plumas.. .
[e Grand.... .| Merced... |
Lemon Cove. .. .| Tulare........ .
Lick Observatory.........| Santa Clara..
Livermore..... ...| Alameda.......
Lodl........ .| San Joaquin...

Lone Pine.. .j Inyo.......

Long Valley. .! Lassen.....
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1.—Climaiological data for December, 1909. Disirict No. 11, C’ahfor:ﬁia.
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| H. G. Wilson.
W

. H.Hellman.
Walter Dutton.
Cyrus L. Becraft.
Mrs. E. L. Gifford.
Agent, So, Pac. Co.

| Prof. C. B. Towle.

Agent, Santa Fe R. R.
Agen;,). So. Pac. Co.
o

Do
A. F. Griffith,
Agen% Santa Fe R. R.

0
E. L. White,

F. F. Peck.

State University,
Agent, 8o. Pac. Co.
W. A. Chalfont.
Victor Hopa.

| Agent So. Pac. Co.
i H. V. Blenkiron.
+ A. J. Haun.

U. S. Weather Bureau.
Cal. Gas & Electric Co.
J. E. Peck.

Agen]t) 8o, Pac. Co.,

o
F. M. Righter.
8. B. Johnson.
T. H. Johnstone.

. Agent, Butte R. R. Co.

Agent, So. Pac. Co.
D

o
F. P. Brackett.
Lloyd Browne.
Agent, 8o. Pac. Co.
W. K. De Jarnatt.
Agent, So. Pac. Co.
L. L. Macquarie.

' D. L. Wishon,

8, H. Beckett.

Cal. Gas & Electric Co.
Agent, So. Pac. Co.
Agent, Santa Fe R. R.
Bishop & Taylor.

W. H. Dudley.

Ageni;). So. Pac. Co.

0.
R. W. Durham.
H. H. Kessler.
Cal. Gas & Electric Co.

A. R. Moon.

U. 8. Weather Bureau.
gent, So. Pac. Co.
Q. Hutton.

E. Roening.
8,

1

Green.
Weather Bureau.
genB So. Pac. Co.

0.

. M. Fitzgerald.

gent, So. Pac. Co.
Do.

Do.
F. R. Hull.

Agent Santa Fe R, R.
*. A. Menefee,
. F. Chumard.
. Rocea.

N. Thompson.
gent, So. Pac. Co.
. B. Forest Service.

J.
. D. Fobes. .
. g_ Weather Bureau.

Cal. Gas & Electric Co.
Agent, So. Pac. Co.
C. F. Macy.

Agent, Sterra R. R.
Agent, So. Pac. Co.
C. W. Hendel.

Agent, Santa Fe R. R.
G. W. Sandidge.
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Ezra Fiske.
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TaBLE 1.—Climatological data for December, 1909. District No. 11—Continued

l. || E Temperature, In degrees Fahrenheit. l Precipitation, in inches. :>;- Sky. g
- H T .
i & !-E E. I l |>.| - = §° ?;E':»’. Wl 8%
: I T 235 . . - | 84 s 2, |88 384 E| ¢
Stations. i Counties. Ce ok | o8 ! : | & 98 B [EYwbsTeowd w Chservers.

| g I3 B2 | 5o . BE gal 32 afsiziils
: s 4 . €4 B! | ¢ .. '8% . ' £9 §5 =% |Zglx%x52es5ld
. ] ) ' i i - —_ =g RAaSvHOMS: o
- s |2 E | B8 = )z $(38 F 88 4029 E5f 5953
i 2 = - ™ ] '
. m.ﬁs\nimha RABT R AT 'S R 2% 223
: e T M e | . e IR e S -

California—Cont'd. ; | ! | Lo
LosBu.léon“............. Meread.......ocevanaenns 0. | 60 | 4t 30! 4t 0.0| 7 s| 5 .18 | sw. | Agent, So. Pac. Co.
Los Gatos. .. Banta Clara............. 47.4 6 151 31 4 0.0[12;34 ! 11161 0 | F H. McCullagh.
Mabdoel oo Siskiyou.... 27.2 | 43300 4|21t 35 P 2! g | 11 s | Robert Miller.
Madeline... L 24, 45 2 -5 8 . 651 10.5 913 2|18 ; nw. | J. H. Williams.
Magalia . 41. 64 27 I| 18] 6 . .56 131,011/ 14] 0" 17 s | Agent, Butte Co. R. R.
Mammoth Tank.......... 51, i 2! 31119 . 0.25' 0.0 | 8 12| 7 12| e | Agent, So. Pac. Co.
Marysville.....c...oouees 51. 821 0, 37 18 . 250 000 8090 032 n Do.

BCCR. .. ... . 50. 7416 32119 . 73| 0.0 4|17, 8| 6| nw. | A. Lunsted,

Ml pis i R Boah[ 4] R dm ety

Merced......... . 6! o320 2 . 2.92 . 8 9. 21 | nw. gent, Santa Fe R. R.

Mill Creek (1).....cvvene- 39. 62' 15| 21, &30 010 3.18 | &2!'12)13' 3|15's. | Cal Gas & Electric C

Mll:ion (nosr)...cv.rnee st zg gals 1{ : 3; |' z 2| ggg i {.% . g.g | (1).8 : g || 12 | 13 | 15 se i' H. S%uthwick." ¢

Modesto **......cceininne . 25 1 e 3035 . . 8. A : nt, So. Pac. Co.

Mg'ave .......... ceerenaen 45, 72 13| 30 3\‘| 38 i 2.10 |+ 0.84 | 1.00 : 16.0 | 5 | 19! o ge B o

ﬁoiﬂelumnehﬂlll.. ........ - Cala g:g. 23 | 2?: ﬁ |' g :;g I1f'§i a2 ;’;2 II 12.3| gl {7’ | g,l i, Ic_:[ % Pl:mdle.

ono Ranch............. entura.... . .2 T .64 112, 8 n athrop
Montague........... ool Biskivou.... 32, 55117 | 1224736 L21|- 050|060 T. | & 14| 4 n. | H. Chambers,
Monterey *%..ernnereriii) Monterey. 47. es' 1| 28, 4 |7 ] 51z |+ 2.64 | Lo 00 7|13'12] 8 | se. | Agent, So. Pac. Co.
MODterio..c.cueereneerens Iﬁ—e{l}‘i ................... ;; gg , 1.'1) ! ‘:”3 | 21; ' 2-% ll? 7)3 + 1.73 | 1.2(5) | ’f)).g | II | 12 | ? ! H s. | John C. Knecht.
Y pals. .| Marin oo 11 ih BB B SRSl RO R R | G Morgan

NBDP&- . eeeernrenerneennss | 2032 44 83 1471 325 | 42 | 8.03 +3.34 246 0.0, 1411 |61 {8 | Thomas Hull.
d g? gg }g ) ';'5 I 1 :;:Z cls.% |¢ g.;(; | s.a; o.g | 12 : }; ? . }% | n. vAv. H. Martin. (8. H.)
. 5 2 L2004 0.72 10,53, 0.0 3w, nt, Santa Fe R. R.
gg. gg i ;’g ! 13 |' §T 45 ;1(15.81 - ?gi ' ?:ﬁ | 18.8 lé || lg | % | .lzg |' se. (s}:\ev. Marah, R
2, 8 20 | 21 58 ' 6.07 |+ 1. 3, 0.0]1 ¢ | nw. orge D. Kellogg.
45. 70" 121| 20 4| 122 ‘+ 3.86 | 4.46 | T. ' 9:21' 0]10 se. ! Agent, So. Pac. G,
45.0 67e. 1| 20el 1% 27¢/3.89 '+ 1,80, 0,02 0.0 819 0l121n’ | E. 8. Wangenheim.
39, 40! o4k 28 106l 335 3464057 (... j2.05 265|138 17| 0 14]..... Cal. Gas & Electric Co
W T W B[RO e e b O
. \ | . P 4. .0 | ! ' | sw. , C, H. inn,

: 4.0 - 56| T 26 4 ..03.38 |+ 113 10,97 0.0|' 9' 8] 8 15]se. | Agent, So. Pac. Co.
Alameda.... 47.9 2 15’r| 33 4|2 62|+ 107148 0013 10! 714wl Chabot Observatory.
YVentura.... L5014 ... 78 et 23 slay il (L87| 00 8[17. 8! 6|w. | W.H. Duncan.
Glenn..... e | 25¢027 43.6| — 4.3 65 16 26| 3 31/3.13+0.03|1.00: 50 6 15/ 6 10|n. | W. W, Pateh.
Humboldt......c.......- 520 | 6| 43.5........ |11 2 21 36 8.9 |........ "1.28 | 6.0 ! 1212 | 3116:...... Fred T. Hale.
Butte........... creeeeens | ggg ig ﬁ.g | = ;11.3 | 6 }g :;g | gt. gg 2.2; 'i ”; | ?.(5)3 ‘ 4.? .8 | 1’1‘ 1% i 2;.;. & ?1 D.I_IFalrcl%ld.

MO, eaeaensaranesns 2 .2 — 2 2 - i35 !4, . 500 0ol 7 Y s iss Hettie Boalt.
Palm Springs **......... RO sat 20| sxal—as' 70| 1) 32! 4|l Uss[+oes|roo T | 1,14]10, 7|w. | Agent,So. Pac. Co.
Pasadena....... ..| Los Angeles....... veeren 827 (191 50.6 | — 3.4, 73 144 30: 4l 36 | 8.66 + 6.02 3.28 ‘ 0.0 10 | 18 3 .10  sw. | E. R. Sorver.

Paso Robles **. ..| San Luis Oblspo........' 800!22, 45.6| 001 672 15| 4,43/6:30/+3.31 /280 0.0] 9!15] 5 11| nw. | Dr. F. W. Sawyer.

Peachland . . .| 19013 | 45.00 — 2.3 ' 674 15t 246! 4 (35510.60 |+ 5.50 [2.98 0.0!15 13| 711 's | E. H. Parnell v

:mtcorc:Camp.......... g‘::éuzﬁnes .............. ?.zxs)g 1‘.1’. | 89.3 [........ i 60 © 15 22 | 3122 12,57 [ 13.15 ‘ 19.0 | 1 | 6 | 132 ! 13 | se. ’]I:‘)uolémi?eg.hP. Co.

a Barbara.......... N e | P I TN O T T e S R i P P r. C. M. Richter.
...| ElDorado...............' 1,875 1 20 | 40.3 1 — L.7% 58 :' 31 23 4 | 251832 |4 0.49 |' 1887778007711 11707 30 Taw. A.Barlng—Gould.r

.. ?daanranolsco... ........ 2% %g :gé |10 22 i;_’; ! ilo) | gT, 14 3.71 + 1‘7& O.gg ‘ 83 | 13 {? | ; | 14 ‘ ne. | .ITJg)l:gl %yslop.

JdMarn...eieiiianiaenn . -1 S 2 .50 |— 0.24 | L. ., 13 ) 14 | nw. . 8. Weather Bureau.
’é‘lllmgl z% ;"(5) ‘ 45.6 | — 2.9 65 || 8t 27| 4 || 29 278 :|+ 1.18 || 0.7 001 94, &°11 | 12°. : lATézrry%hCowle. "

.| San Diego...coeennvinnnns £ e S R . . ams Chapin.

VR o R g e e 3| BT

.| Tehama.. i 4.0 — 2.4 P2 .35 (- 0. 15 15 2017 nw. + 8. Weather Bureau.

.| Shasta..... il 62134 | 45.4:— L6, o6|38]| 26' 6|31 655 |- 019|105 30 3012 n | L F.Bagsett. u

.| San Bernardino......... 1,352 | 16~ 47.6 | — 5.6 | 70 12| 26 4°35|4.43 4 2.37 | 1.10| 0.0 9! | n. Paul W. Moore.
Fresno........... R 9 45.1........ 64) 8 27116,30/5.668|........ 2,35 . 0.0 1 n, Agent, Santa FeR. R.

. %gn B;\('inard.\no ......... z,ggtll | 23 | g.g I“| gg | }?"'r 4 | i’r 20 2;.32 ..... a{,'l 6.70 ‘ 3'3 ‘ 1 i "'n, gdlv%onBElectrlc Co.

Verside.....ccvrenren. I 49,5 i — 3. 2 25 34:5.03 |+ 3.29 147 001117 10 | n. . W. Barton.

J Placer.. . veeraernenas .| 249 |33) 44.6|—3.31 73, 8| 25| 633|560 + 1.83 184 00|11 16| 4 11 | ne. | Agent, So. Pac. Co.

.| Humboldt.....cc..cc...| 751 6] 45.91........ 66 17, 2023 |34]5.240........ LI 00[12/12: 7|12'n. Dr. R. Calliham.

.| Bacramento............. :7;% g% ﬁ(ll -z :‘6 gg }; | gn i ‘ég 2;‘{ ‘-T— g g; }gg ‘ $ 13 ‘ 13 g i }g | se. | U. 8. Weather Bureau.

. -2 5 .71 . . L[ 12 n. . H. Ger .
. e 255 | 1] 4.2 (........ 700131 23| 437 (8&22(........ 3.0 .0{10 16' 015 n. | B.F. Kettlewell.
S Monterey i 2035 ass 208 67|l 37| 138 lag0 v | Tes] ool sj7 7 ‘ 7 w. | MissE. Ruth Abbott.

San Bernardino..........| San Bernardino.........| 1,064 | 17 ; 48.4 | — 3.6 73112 220 4 (427,19 |4+ 4.30 | 2.90 | 0.0 |11 |11 | 9111 [ n, Dr. A. K. Johnson.

880 DIegO0...ceuennnianen. gan,[[‘)‘:ezol.’.é............ 2873 gg ig.g - ” g; :;2 gg 12 f? g.gg 1-(1).?:; 1.2.} 3(01 12 14' El 9 ! ne. | T. 8. Weather Bureau.

.| Ban Franelsco........... . - L 8 1 . .56 | 1. . 1 16 | nw. 0.
Riverside................| 1,550 | 16 | 48.2. — 1.8: 73 ‘ 13: 2019|401 4.80 ‘+ 3.25 ‘ 1.42] 0.0 9 ‘ 13] 6 ‘ 12 | w. | E.T. Tanner.

gang:se.a................ Elll:taglua............. zg ﬁ 4.8 — 4.1 66' 5| 26, 433537 +272(240] 0.0]14' 9] 6 16/ se. g. SjV%fagﬂdBurenu.
an Leandro........c..u. meda.,..... [ I - 20 I T TR (AR P [P P ) TR ] ) s P I Teraaee r.J. B, ilds.

San Luls Obispo. ........| San LuisObispo........| 201)14| 51.0 | — L8| 72|15 '207|'19 {30 110,09 |+ 5.59 | 3.95 | 0.0 | 13| 9 6|16 | n. | U.S. Weather Bureau.

San Mateo**..............| San Mateo.........c..... 221385 | 49.9 4+ 0.3 64| 1) 34| 4 5.61 '+ 1.93 (230 0.,0; 9' 9| 6116 | e |Agent 8o. Pae. Co,

San ../ San Luis Obispo........] 616 (22| 47.3  — 0.3 641 Iff 32 4 .../ 4.30 .+ 208 ' 1.95 ofo|' i1 L 10 [ De.

Sanger®®..........cco0r..| FI@AN0.c0uceeserarenenas| 371 (200 50.1 | 4+ 25| 55 8| 42|93, .. 1.25|—058(09! o0l 6|10 0 ‘ 2l ... Do.

Santa Barbara...........| Santa Barbara..........| 130 |25 51.8 [ — 3.9 732 33| 4 i 31'9.53 [+ 6.30 [ 2.44 | 0.0 i 9|18 | 5110 | sw. | George W. Russell.

gnn:a. glara.... % gg ig-‘i, — 2(2) 39; é.g gg : | gg 1.;)':‘;’3 i g(l)g }‘gg 88 | lg %2 i g | iﬁ Pse. | %nﬁ;’sglara College.

.| Santa Crus.............. .2 — 4, 2 <39 . 2.8 0. 5. 2(14in , W. R. Springer.

.| S8an Louis Obispo.......| 996 (20| 50.6 : + 5.6 | 70 30| 25| 4f....[13.13 ‘+ 7.96 | 7.70 | 0.0 9 ‘ 20| 0 11 |w. | Agent, So. Pac. Co.
Santa Barbara..........| 220 (21| 81,41 — 231 67116/ 31! 4739 158 |+ 3.431.50 | 0.0 8 |I| LR, Blochman,

o 253 r] pin, wlw|wen ren Le 001 gl T ) ND faghan,
o - 3. 2 8 . 2 3 121 9 15 | sw. - L. McDonald, jr.

Shasta ; BlEL 288 B8 B Musalonin | LT | 7115 ny | Agents 5o, Peo. ¢

2. — 5. 2|2 22 3 - 0. 3. 26. 5 6 | nw. r. T. J. B omb.
glgl-r;nnadn............. 13 gg.% - g.g g; 3(} 33 g gg 1;.(1); + el).(l}g ‘11.% i 3?'8 || ig| 15 ‘ 1:15 | se. ]A“’A'SE' Carter,

T A - 4.8, 2 X -1 . . +151 3|13 nm. nt, So. Pac. Co.
goohd-d“.. gi :g.; - 2.6 g{ 1§ .Zg 121 3 é'ég ¢ :.;'.gg ‘1,.32 1007 |' 10 1110 | &, o "

MOTB . eerecroscrapersnns N T P 2 2 | 8.59 + 2. 2, 0.5'11 |11 | 7' 13| sw. | Charles P. Jones.
Southeast Farallon ...... [ PV P O AN A PR U PO PR MU IR [T A AT U. 8. Weather Bureau.
Stirling City..............| But 5) 388 ........ 62131 121 6'28/14.05!........ 3.55 | 28.0 | 1011510 I8 I'se. " Agent, Butte Co. R R.
Stockton (1). 38| 4260 85" 57,71| 26| 4;2 e (¥ a5 00|26l ‘ se. | State Hospital,

8§ 40.0 |........ 58 | 1t 22|17 [81]5.00........ 2000 0.0! 5|10| 021 e | Agent, Santa Fe R. R.
20| 45.8 | — 2.8 60|15t 28 4..../4.61 4+ 0.72/200] 0.0f 9'183/10] 3 :se. | Agent, So. Pac. Co.
13| 37.0 | — 2.5 20| 13| 6'30(19.92 [+14.50 | 7.52 [30.0 |11 | 9| 2|20 |se. i J. H. Lowry.
36| 25.4:—51| 4. 3| 10| 6251830 |+ 0.4212.70 | 83.0|10| 8' 0l23|...... Agent, So. Pac. Co.

20| 28.0]—44| 51| 1 4| 6257233 ~0.59 0.40.26.0/11| 6| 6'19|sw. | J. Branham.
18.0 |........ 53| 8| —24| 4|51(10.84........ 2.04102.0 16 10| 219 i n. | Willlam Bennett.
32| 36,3 | —3.2! 55| 290 2| 4:....[293|+097|1.00|12.0| 7"... L. |....[...... Agent, So. Pac. Co.
20 | 38 | 470 — 1.6] 61| & 30|13 ..., 452 |4+ 0962.00| 3.0| 5'13| 8|10 |n. 0.
b PR - I 7.~ R 23' 36.8'—55' o6 '28"' 14 6'36'0.01 4+3.27'215'15.0' s'12' 0

19 s, Do.
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TABLE 1.—Climatological data for December, 1909. District No. 11—Continued.

! ] | Temperature, in degrees Fahrenheit. ' Preclplta.tlon, in Inches. |5 . Bky. a
Y 52 o
- R . : ) R B
b=} H o
: B El | Lo g ~ .28 .lEa . "q’g
R 18 o.: N o | |3 . 8 Bl 5
Statlons. Countles. i "% LR =g | A €219 | Eg L8y E'-E"é -—5 o Observers.
I g '3 §E . "’E" gl & EE o-g°'§°>.°'::,'
) o 5] 3 s 2 306 (%8 AP IR
'E 8. .| B9 | B § o138 | 55 B3| FF paiguzielg
gl 8| e8| 28| B 8I8% 2| o8 |g3E5(8nECEgAe §
232 | |5 |A|IAB|&1A |5 I8 & |2 a2 &
California—Cont'd. : ! . | I | 4
” ﬁi%g 43.1|—65 54 0.0 10‘ 8 419w ?mnt.SoPlnCo
: 16 "4&.’&'|"—3'i.'§)' ey i 5.81 ' Dr. George McCowen.
1,750 | 12 | 47.1 ' — 6.3 70 1.41 A. P. Harwood.
124 | 42,9 . — 2.7 6S 4,65 C. M. Hammond.
121 45.7| — 1.9 64 9.45 G. 0. Coburn,
'20] 47.2| —0.5| 59| .| 5.25 . Agent.So Pac. Co.
21| 40.0 ........ €5 . 2.79 | nt, SantlFoIL R.
L1 458 78 7.93 | ' . Mi: rd.
361 9| 45.9|....... 169 ‘ 0.75 | Agent, Snnt.a Fe R.R.
23113 | 48.8 | ~'2.5 | 2 42 [10.41 Spreckels Sugar Co.
9020 46.5¢ — 25| 618 9 0d 2l . 351 5131 Agent, So. Pac. Co.
84:22| 430! —2.1° 61[17] 27| 4 '305.9 121 Wm. Lumbard,
136 30| 43.2|—20; 6616 24| 4 27305 | M. T. Harrington, jr.
| 3,045 | 5 30.4 [ | 3015 13.12 Tueker.

9] 81 | ) . .5 1101 10 . |C.W.T

* Precipitation included ln that of the next measurement.
** Temperature extremes are from observed readings of the dry-bulb; means are computed from observed readings.

1 Also on other dates.

1 Separate dates of fall not recorded.
Data are from standard instruments not supplied by the U. 8. Weather Bureau.
§8 Instruments are read in the morning; the maximum temperature then read is charged to the preceding day, on which 1t almost always occurs.

Estimated by observer.
1l ’reclpltation for the 24 hours ending on the morning when it is measured.
T. ’reelpltatlon is Jess than 0.01 inch rain or melted snow.
s, b ¢ etc., Indicate, respectivelv. 1. 2. 3. etc., days missing from the record.
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TABLE 2.—Daily precipitation for December, 1909. District No. 11, California.
! Day of month.
Stations. River bagins. i

mhead Springs....

Lty b b by,
> E ¥

>
n
¢

Bear e

Beu'ValleNl).........

Bear Valley(2).........
Beckwitl .

AUDUID. . ccoeeenoaences

San Joaquin.........
Sacramento..........;1.
San Joaquin......... ...1.03
.| S8acramento.......... .

.Sa.n Joaquin..

. d
San Jonquln.
Co:

.| San J oaquin.

Colorado..
Coast...
Sacrament

.| Mountain Lakes
Swrnmento .....

Sacramento.
...d

Sa.cra.mento

. Saonmsnto

307, 471’1931 38,
|’ 75‘ (l)é

P

|
I .
! .61 .60....11.50 .
DU “INU R S T PR

1.40
.50, . 232, 73' .
75 04" 66| .

13 14

15

16!17
|
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TaBLE 2.—Daily p'_r_ecipitation Jor December, 1909. District No. 11—Continued.

1127

Stations.

River basins.

Day of month.

|16 17118|19|20|21’23‘23

Total.

California—Cont'd.
Greenville

Hornbrook....
Hot Springs...
Hullvﬁle (near )

Kennedy’'s Mine.
Kennett.......
Kentfield....
King ity

ng.
%nlghts fumding
La Grnnge
Lakeside..
La Porte. .
Lathrop.
Laurel..
mytonvllle

Magalia........
Mammoth Tank.

Mesa Grande. ..
Mill Creek (1).
Mill Creek (2)
Mllla Coll

. .San Joaquin,.
.| Sacramento...

. Sen Joaquin.,
.| Sacramento...

.| San Jonquln

Sasramento.

"San J¢ oaquin..
.| Sacramento

San Joaquln. o

Mountaln Lakes

.. Mountain Lakes
.{ Sacramento.......... .
o] Desert.....iiioanennnsf.
..{ San Joaquin.........

.| Sacramento.......... .

.| San Joaquin.......... sl
Sacramento..........

.| 8an Joaquin
Sacramento.

:.34

|

1.92

9 99

e S

050 002,002,060
-241.042.06 14;.
. .08

A2,
10" 0....]....
2.60'..

RO BT R LN T I
2, 55| .4412,339. 62(2. 8810 111100

1,001, 2811, 95/ . 15 ... 0"
~08. .

Eowons Do

SENISRRREERERASBRTEREEREIE SRS
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TaBLE 2.—Daily precipitation for December, 1909. Disirict No. 11—Continued.

Day of month. !

Stations. River basi - - : ; [l I o
11|12 13 - 14 18 19‘20 21‘22 23 - 24|25 26i27i28;29
: ! . i i

T ST |
Gal\farma—Cont'd. ; . : : T . l |

" g3li i3l 20l

olssa.dO .680....L...1.55[1. .“6"023981 2 .
San Joaquin B T I .80 . 15(3. 15| 21
«+.+| Sacramento.. PP R
...| San Joaquin
.| Sacramento.......... 3

[T
oo

.} San Joaquin,
.| Sacramento

gi=kas:

3

)
=

S £31£0 03 1 00 thh 53 G SR Gt 1

LRIISBREGNSTVLERILARSS

SRRBBBBINERE:

o
O

_
S
w828

M
San Miguel
gsn Miguel Inlund
Santa Ana River. .. ..
Santa Barbara......... es .d

Santa Clara......ooovee.oe

[abalat

....do.
..... SmJonquln |
...| Sacramento..........| .
.| San Joaquin .95 .

Spreckels.
Stlrllng City
gtookton (1)..

..... 8an Joaquin
.......... Sacramento..
..... San Joaquin
............ Sacramento....
..... Sn.x‘?l Joaquin

I
Lttt
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DeceMBER, 1909. MONTHLY WEATHER REVIEW. 1129
TaBLE 3.—Mazimum and minimum lemperalures ol selected stalions for December, 1909. District No. 11, California.
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